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In  the  following  pages  are  compiled  a  number  of  concise  tables 
relating  to  piping  and  pipe  fittings,  carefully  selected  from  MACHIN- 
EKY'S  monthly  Data  Sheets,  issued  as  supplements  to  the  Engineering 
and  Railway  editions  of  MACHINERY  since  September,  1898.  A  number 
of  additional  tables  and  diagrams  also  are  included  which  are  pub- 
lished here  for  the  first  time. 

In  order  to  enhance  the  value  of  the  tables,  brief  explanatory  notes 
have  been  provided  wherever  necessary.  In  these  notes  references  are 
made  to  articles  which  have  appeared  in  MACHINERY,  giving  additional 
information  on  the  subject.  These  references  will  be  of  considerable 
value  to  readers  who  wish  to  make  a  more  thorough  study  of  the  sub- 
ject. In  a  note  at  the  foot  of  the  tables,  reference  is  made  to  the  page 
on  which  the  explanatory  note  relating  to  the  table  appears. 
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Brigrgs  Standard  Pipe  Thread  and 
Gag-e  Dimensions 

Standard  pipe  dimensions,  together 
with  dimensions  of  pipe  threads  and 
gages,  according  to  the  Briggs  standard 
are  given  on  page  4.  The  Briggs  stand- 
ard pipe  thread  is  made  with  an  angle 
of  60  degrees  and  slightly  rounded  off 
at  top  and  bottom.  Taps  for  cutting 
Briggs  standard  pipe  threads  are  pro- 
vided with  a  taper  of  3/4  inch  per  foot 
on  the  diameter.  [MACHINERY,  Febru- 
ary, 1908,  Screw  Thread  Systems;  MA- 
CHINERY'S Reference  Series  No.  31, 
Screw  Thread  Tools  and  Gages,  Chap- 
ter I.] 

Whitworth  Thread  for  Gas  and 

Water  Piping- 
Dimensions  and  numbers  of  threads 
per  inch  for  gas,  water  and  hydraulic 
piping,  according  to  the  Whitworth 
screw  thread  "system  for  this  class  of 
work,  are  given  on  page  5.  The  form 
of  the  thread  is  the  regular  Whitworth 
standard  form,  and  the  only  difference 
from  the  regular  Whitworth  standard  is 
the  number  of  threads  per  inch.  The 
table  given  on  page  5  also  gives  the 
permissible  pressure  in  pounds  per 
square  inch  of  pipe  used  for  hydraulic 
piping.  [MACHIXERY,  February,  1908, 
Screw  Thread  Systems;  MACHINERY'S 
Reference  Series  No.  31,  Screw  Thread 
Tools  and  Gages,  Chapter  I.] 

Pipe  and  Pipe  Fitting-s 

The  results  of  a  number  of  tests  on 
piping  conducted  by  the  Crane  Co.  of 
Chicago,  111.,  were  presented  by  Mr.  J. 
B.  Berryman,  before  the  Engine  Build- 
ers' Association  at  the  May,  1902,  meet- 
ing. 

Tests  on  pipe  taken  at  random  out  of 
stock  gave  the  following  results:  8-inch 
pipe  stood  2000  pounds  pressure;  10- 


inch  pipe,  2300  pounds;  12-inch  pipe, 
1500  pounds;  16-inch  pipe,  3/8  inch 
thick,  800  pounds;  and  24-inch  pipe,  3/8 
inch  thick,  600  pounds  per  square  inch, 
without  rupture  or  distortion.  Thou- 
sands of  pieces  of  standard  20-inch  pipe 
and  under  have  stood  800  pounds  pres- 
sure per  square  inch;  hence,  there  is  no 
reason  why  piping  heavier  than  stand- 
ard should  be  used  in  power  plants,  ex- 
cept where  there  is  especial  likelihood 
of  corrosion. 

Flanged  Joints 

Most  of  the  orders  of  the  Crane  Co. 
are  for  screwed  or  shrunk  flanges,  in 
the  ratio  of  85  screwed  to  15  shrunk. 
The  screwed  joint  is  preferred,  and 
the  following  lengths  of  thread  are  used, 
those  given  in  the  first  column  under 
thread  lengths  being  for  pressures  up 
to  125  pounds,  and  those  in  the  second 
column  for  pressures  up  to  250  pounds. 

Thread  Lengths 


Diameter 
of  Pipe, 
Inches 


125  Pounds 
4   13/16   . 


250  Pounds 
.  .    13/4 


6    17/16    2 

8    15/8     2 1/16 

12   2 1/16   2  9/16 

16   27/16   27/8 

20   23/4     31/4 

Assuming  a  shearing  strength  of  one- 
half  of  the  tensile  strength,  the  above 
proportions  give  a  holding  power  of 
fully  three  times  the  ultimate  strength 
of  the  pipe.  Joints  have  been  tested, 
starting  with  long  threads  on  the  pipe, 
according  to  the  table  given,  and  grad- 
ually cutting  away  the  threads.  In  no 
case  were  the  threads  stripped,  and 
the  results  indicated  that  the  strength 
of  the  joints  was  limited  by  the  strength 
of  the  cast-iron  flanges.  On  a  10-inch 
pipe  the  threads  were  reduced  until 
only  five  threads  remained.  The  flanges 
(Continued  on  page  6.) 
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broke  at  650  pounds  pressure  per  square 
inch,  but  all  the  threads  remained  in- 
tact. 

A  great  number  of  tests  have  also  been 
made  by  the  Crane  Co.  on  8-inch  pipe, 
using  regular  wrought-iron  couplings  to 
demonstrate  that  long  threads  are  not 
necessary  for  strength.  In  these  tests 
barely  6  threads  were  in  contact  in  the 
final  tests,  the  length  of  the  threaded 
part  being  only  3/4  inch.  The  pipe 
was  tested  at  a  pressure  of  1000  pounds 
per  square  inch,  the  pressure  being 
held  for  a  whole  day  without  the 
threads  giving  way.  The  only  object 
in  using  a  long  threaded  portion  is  to 
make  a  tight  joint.  The  pipe  should 
be  screwed  clear  through  the  flange,  to 
guard  against  vibration,  and  should 
make  a  bearing  for  the  gasket  on  the 
end  of  the  pipe.  The  flange  should  be 
screwed  on  until  the  pipe  projects  1/16 
inch.  Then  the  end  of  the  pipe  should 
be  faced  off,  true  with  the  axis  of  the 
pipe.  In  making  shrunk  joints,  the 
pipe  is  trued  up  and  calipered,  the 
flange  bored  out  to  a  shrinking-flt  size, 
brought  to  a  red  heat,  and  then  the 
pipe  slipped  in  and  peened  over. 

Flanges  are  generally  made  with 
straight  face  finished  smooth,  with 
straight  face  corrugated,  with  tongue 
and  groove,  or  with  a  face  raised  1/32 
inch  inside  of  the  bolt  holes.  For 
pressures  of  180  pounds  or  less,  the  ex- 
periments of  the  Crane  Co.  show  that 
the  straight  concentrically  corrugated 
face  will  hold  a  Rainbow  or  copper 
gasket.  Repeated  tests  have  been  made 
with  pressures  up  to  1000  pounds  per 
square  inch  without  blowing  out  the 
gasket. 

There  are  two  recognized  standards 
for  flanges.  The  one  for  pressures  up 
to  125  pounds  per  square  inch  was 
adopted  by  a  joint  committee  of  the 
American  Society  of  Mechanical  Engi- 
neers, the  Master  Steam  Fitters'  As- 
sociation, and  the  pipe  fittings  manu- 
facturers; the  other,  for  pressures  up 
to  250  pounds  per  square  inch,  was 


adopted  at  a  meeting  of  the  pipe  fittings 
manufacturers,  held  in  New  York,  June 
28,  1901,  and  is  generally  referred  to 
as  the  "Manufacturers  standard." 

Flanged  Fittings 

Flanged  fittings  are  manufactured  in 
three  weights  for  pressures  up  to  50, 
125  and  250  pounds  per  square  inch,  re- 
spectively. The  thickness  of  the  body 
metal  of  each  is  as  follows: 

Diameter 

of  Pipe,  Extra 

Inches       Light  Standard  Heavy 

6 9/16   3/4 

10 3/4     15/16 

12 1/2   13/16   1 

16 5/8   1  13/16 

20 11/16 11/8    1  5/16 

24 3/4   11/4    11/2 

These  thicknesses  give  factors  of 
safety  of  from  10  to  12,  as  computed 
by  the  ordinary  formula  for  the  strength 
of  piping.  A  high  factor  of  safety  is 
desirable,  since  tests  show  that  fittings 
burst  at  a  pressure  less  than  that  in- 
dicated by  the  formula. 

Valves 

Valves  are  made  of  the  same  thick- 
ness as  flanged  fittings,  and  are  designed 
for  corresponding  pressures.  Standard 
valves,  4  inches  to  8  inches,  will  burst 
at  about  700  pounds,  and  valves  10 
inches  to  16  inches  at  about  600  pounds 
per  square  inch.  Extra  heavy  valves,  4 
inches  to  8  inches,  burst  at  1600  to  1900 
pounds,  and  10  inches  to  16  inches  at 
about  1200  to  1500  pounds  per  square 
inch.  A  medium  valve  is  made  for  pres- 
sures between  those  for  which  the  stand- 
ard and  extra  heavy  valves  are  designed. 
The  valve  subjected  to  the  tests  men- 
tioned were  of  the  solid  wedge  type, 
and  it  was  found  that  their  disks  would 
stand  about  80  per  cent  of  the  bursting 
pressure  without  leaking.  It  is  not  con- 
sidered desirable  to  rib  the  bodies  of 
heavy  valves,  owing  to  the  resulting  un- 
equal strains.  For  high  pressures,  valves 
without  outside  screw  and  yoke  should 
be  used. 
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Pipe  Bends 

Unless  pipe  bends  are  of  very  short 
radius  they  are  generally  made  of  stand- 
ard pipe  for  pressures  up  to  125  pounds 
per  square  inch;  of  full  weight  pipe 
for  pressures  between  125  and  175 
pounds;  and  of  extra  heavy  pipe  for 
higher  pressures. 

Dimensions  of  Standard 
Wrought-iron  Pipe 

On  pages  8  and  9  are  given  all  the 
ordinarily  required  dimensions  for  stand- 
ard wrought-iron  pipe.  Two  columns 
of  dimensions  are  given  for  the  actual 
outside  diameter,  the  one  giving  the 
diameter  exact  in  decimals  of  an  inch, 
and  the  other  giving  the  diameter  in 
common  fractions,  and  expressed  in  the 
manner  usually  employed  by  pipe  fit- 
ters. On  pages  10  and  11  are  given  the 
main  dimensions  for  standard,  extra 
strong,  and  double  extra  strong  pipe.  In 
these  tables  the  moment  of  inertia,  sec- 
tion modulus,  radius  of  gyration,  etc., 
of  the  pipe  section,  are  also  given.  These 
data  will  prove  useful  in  the  calcula- 
tions required  when  pipe  is  used  in 
structural  design,  as  for  girders  or  col- 
umns. On  page  12  are  given  the  stand- 
ard dimensions  for  Shelby  cold  drawn 
mechanical  tubing.  The  body  of  the 
table  gives  the  inside  diameter  in  inches, 
and  the  left-hand  column  the  outside 
diameter.  On  page  13,  the  body  of  the 
table  gives  the  weight  in  pounds  per 
lineal  foot  of  Shelby  cold  drawn  tubing. 
For  example,  what  is  the  weight  per 
foot  of  Shelby  tubing  2  inches  outside 
diameter,  1 1/2  inch  inside  diameter? 
The  thickness  of  wall  in  this  case  is 
1/4  inch,  and  from  the  table  we  find 
that  the  weight  per  foot  is  4.67  pounds. 

Standard  Dimensions  of 
Water  Piping 

On  pages  14,  15  and  16  are  given 
the  standard  dimensions  of  pipe  adopted 
by  the  American  Water  Works  Associa- 
tion. The  tables  on  pages  14  and  15 
are  for  ordinary  service,  while  the 


table  on  page  16  is  for  high-pressure 
service.  These  tables  are  reproduced 
directly  from  the  publications  of  the 
American  Water  Works  Association.  On 
pages  18  and  19  are  given  the  thick- 
ness and  weight  of  cast-iron  pipe,  the 
table  on  page  18  being  for  ordinary  serv- 
ice pipe,  and  that  on  page  19  for  fire 
lines  and  other  high-pressure  service. 
These  tables  are  also  for  the  standard 
pipe  approved  by  the  American  Water 
Works  Association. 

Cast-iron  Fittings  for  Wrought- 
iron  Pipe 

On  pages  20  to  23  are  given  dimen- 
sions of  cast-iron  fittings  for  wrought- 
iron  pipe  to  withstand  100  and  200» 
pounds  pressure  per  square  inch  re- 
spectively. Pipe  fittings,  in  practice,  are 
not  proportioned  on  purely  theoretical1 
grounds,  but  a  great  many  commercial! 
considerations  have  entered  in  their  de- 
sign, the  ordinary  commercial  test  of 
merit  of  a  pipe  fitting  being  its  weight. 
In  theory  the  pipe  fitting  should  be 
strong  enough  to  resist  the  internal  pres- 
sure to  which  it  may  be  subjected  by 
the  fluid  it  is  to  convey,  as  well  as  the 
stress  to  which  it  may  be  subjected  by 
the  pipe  fitter  in  "making  up."  The  fit- 
tings now  on  the  market,  while  not  de- 
signed along  theoretical  lines,  have  nev- 
ertheless proved  themselves  able  to  re- 
sist the  internal  pressures  for  which; 
they  are  intended. 

On  page  23  are  given  dimensions  for 
pipe  flanges  for  wrought-iron  pipe,  this, 
table  being  made  up  for  pressures  up  to 
250  pounds  per  square  inch. 

On  pages  24  to  27,  inclusive,  are  given- 
dimensions  for  cast-iron  flanged  fittings, 
adapted  to  withstand  pressures  of  50,. 
100  and  200  pounds  per  square  inch,  re- 
spectively. On  page  24  the  formulas  by~ 
means  of  which  the  tabulated  dimen- 
sions have  been  determined  are  given. 
On  pages  28  to  31  are  given  dimensions; 
for  bronze  fittings  adapted  to  withstand 
pressures  of  70,  125  and  250  pounds 
(Continued  on  page  17.) 
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DIMENSIONS    OF    STANDARD    WROUGHT-IRON    PIPE— I 


Nominal  Inside 
Diameter. 

Actual  Inside 
Diameter. 

Actual 
Outside 
Diameter. 

Thickness. 

Number  of 
Threads  per 
Inch. 

Diameter  at 
Bottom  of  Thread 
at  End  of  Pipe. 

'£_• 

<Q  — 
N    U 

0Q 

75 
C(_     (D 

0  _c 

.c  1- 

+-    4- 

o~>  o 

i^l 

^£ 

Diameter  at 
Top  of  Thread 
at  End  of  Pipe. 

Internal 
Diameter 

V 

.269" 

.405 

3/8>  ffe" 

.068 

27 

334 

2l/e4" 

./9 

.393 

.27 

;4" 

.364' 

.54 

1/2+  l/32 

.088 

18 

.433 

7/><o" 

.29 

.522 

.36 

3/8" 

493' 

675 

w 

.091 

18 

567 

9/16" 

.3 

.658 

49 

//2" 

622" 

.84 

'&•'& 

.109 

14 

701 

"/,€>  " 

.39 

.8/5 

.62 

3/4  * 

.824" 

1.05 

/v 

.113 

14 

.911 

™/32" 

.4 

1.025 

.82 

/    " 

/.047  " 

1.315 

I5/I6 

.134 

II  £ 

1.144 

\5/32 

.51 

1.283 

1.05 

1*4° 

/.38  " 

1.66 

/V 

.140 

ll'/2 

1.488 

l'5/32" 

.54 

1.627 

1.38 

l'/2" 

1.61  " 

1.90 

l*9k' 

.145 

ll'/2 

1.727 

\2%2 

.55 

1.866 

1,61 

2  " 

2.067* 

2.375 

2%" 

.154 

11% 

2.2 

27/32" 

.58 

2.339 

2.07 

2'/2" 

2.467" 

2.875 

2%" 

.204 

8 

2.62 

25/8  " 

.89 

2.82 

2.47 

3   " 

3.066"        3.50 

3'/2" 

.217 

8 

3.24 

3/4" 

.95 

3.44/ 

3.07 

3'^" 

3.548" 

4.00 

4-" 

.226 

8 

3.738 

3.%f 

/. 

3.938 

3.55 

4  " 

4.  026  " 

4.50 

4'/2" 

237 

8 

4.233 

4V 

/.05 

4.434 

4.07 

4>/2" 

4.508  " 

5-00 

5" 

.246 

8 

4.733 

4s/*" 

/./ 

4.931 

4.5/ 

5  * 

5.045  " 

5.563 

59/,6 

.259 

8 

5.289 

5%z" 

/./6 

5.489 

5.04 

6  " 

6.065  " 

6.625 

6%" 

.280 

8 

6.347 

6"/32" 

/.2S 

6.547 

6.06 

7  " 

7023" 

7625 

7%" 

.307 

8 

734 

7"/Sz" 

/.36 

7.54 

702 

8  * 

7.9S/  " 

8.625 

8%" 

.322 

8 

8.332 

8"/32" 

1.46 

8.534 

798 

9  " 

8.937  " 

9.625 

9%" 

.344 

8 

9.324 

9^8" 

1.56 

9.527 

8.93 

10  " 

JO.  0/8  " 

/0.75 

10%" 

.366 

8 

10.445 

10%" 

1.68 

70.645 

/0.02 

li  " 

//  " 

//.75 

l<%" 

.375 

8 

11.439 

//%" 

1.80 

//.  639 

// 

12  " 

12" 

/2.75 

\2\" 

,375 

8 

12.433 

/22^4 

1.90 

12.633 

12. 

13  " 

13.25" 

14 

14  " 

.375 

8 

13.675 

/3^ 

1.98 

/3.S75 

13.25 

14  " 

14.25  " 

15 

15" 

.375 

8 

14.668 

/42^' 

2.15 

14.869 

14.25 

15  " 

15.25  ' 

16 

16  " 

.375 

8 

15.662 

/52^2" 

2.21 

15.  863 

15.25 

16" 

16.25  " 

17 

17" 

.375 

8 

16.656 

16^2" 

230 

16.  856 

16.25 

17  " 

17.25  " 

18 

18" 

375 

8 

17.65 

/7%" 

2.40 

17.85 

17.25 

18" 

18.25  " 

19 

19" 

.375 

8 

18.644 

/8^4 

2.50 

18.844 

18.25 

19  " 

19.25" 

20 

20" 

.375 

8 

19.637 

/9^" 

2.59 

19.837 

19.25 

20" 

20.25  ' 

21 

21" 

375 

8 

20.63  / 

20%" 

2.72 

20.831 

20.25 

Taper  of  Conical  Tube  Ends  •%  "in  Diam.  in  12  " 
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PIPE  AND  PIPE  FITTINGS 


DIMENSIONS   OF   STANDARD   WROUGHT-1RON    PIPE— II 


Nominal  Inside 
Diameter, 

Internal 
Circumference. 

External 
Circumference. 

*sj 

&* 

-z  £~o 

-f-  CO    c 

tr>  ,    \_ 

jy 

Oq-    8 
£°f 
^ 

£<B"° 

m     £ 

5  fe  £ 

.3  a-£ 

Internal 
Area 
of  Section. 

4-     £ 

6* 

U      L 

*  8. 

External 
Area 

of  Section. 

£    * 

ijt 

C11-   0 

-^J 
|a'S 

to 

*mfa 

CD  C^JQ 

A. 

Diameter 
?  of  Boss. 

Diameter 
of  Recess. 

V 

.85 

127 

14.2' 

944' 

.057 

.24 

./3 

.002 

^" 

/4" 

1.14 

1.7 

10.5' 

7.075' 

.104 

.42 

.23 

.005 

/ 

3/8" 

1.55 

2.12 

1.76' 

5.66' 

•  191 

.56 

.36 

.009 

/^w 

>/2* 

1.95 

2.64 

6.  15' 

4.55' 

.304 

.84 

.55 

.O/6 

r 

^r 

/r 

34  " 

2.59 

3.3 

4.64' 

3.64' 

.533 

/./2 

.87 

.027 

^" 

2" 

i'/4- 

/  " 

3.29 

4.73 

3.66' 

2.90' 

.061 

1.67 

/.36 

.044 

5/8* 

Z>/4 

j£ 

/«r 

4.53 

5.2.1 

2.77' 

2.30' 

1.496 

2.24 

a/c 

.077 

%" 

2*f_ 

i%" 

/&• 

5.06 

5.97 

2.38' 

2.0/' 

2.036 

2.68 

2.83 

V05 

3*" 

5" 

2'/8" 

2  " 

6.49 

7.46 

1.85' 

1.61' 

3.356 

3.6/ 

4.43 

.774 

7/8" 

&£ 

2& 

2^" 

775 

9.03 

1.55' 

/.33' 

4.78 

574 

6-49 

.248 

1" 

W 

& 

3' 

9.63 

10.99 

1.25' 

1.09' 

7383 

754 

9.62 

.384 

1" 

5" 

&4 

3^" 

11.15 

12.57 

1.08' 

0.955' 

9.886 

9.00 

/2.57 

.5/4 

1" 

S%" 

4/4 

4" 

12.65 

14.14 

.95' 

0.849' 

/2.73 

/0.  66 

15.90 

.667 

1" 

6'4" 

4%' 

4^2' 

14.16 

W5-7/ 

85' 

0.764' 

15-96 

12.34 

19.63 

829 

r 

7" 

S'/4' 

5" 

15.85 

/747 

.76' 

0.687' 

19.99 

14.50 

24.30 

/.02 

r 

8^" 

S%" 

6" 

19.05 

20.  8  1 

\63' 

0.577' 

28.886 

18.76 

34.4-7 

A50 

iV 

s£ 

& 

7* 

22.  OB 

23.95 

.54' 

0.501' 

33.743 

23.27 

45.66 

2.07 

iV 

/O^" 

7%" 

8" 

25.07 

27.10 

.48' 

0.443  ' 

50.  021 

28.  IB 

58.43 

2.60 

/r 

ffv 

8%" 

9" 

28.08 

30.24 

.43' 

0.597' 

62.722 

3370 

72.76 

3.26 

jV 

/2" 

97/8" 

/O' 

31.47 

35.77 

.38' 

0.355' 

78.  822 

40.06 

90.76 

4.08 

/^ 

73" 

II  " 

//  " 

34.56 

36.91 

35' 

0.325' 

95.03 

45.95 

108.  43 

4.93 

/^* 

74-" 

!2'/4" 

/2* 

3770 

40.05 

.32' 

0.293' 

1/3.09 

48.98 

/27  68 

5.87 

/^" 

/6" 

K'/4~ 

/3' 

41.62 

43.98 

.29' 

.    0.273' 

13788 

54.61 

755.93 

7/63 

/v 

/8" 

l4'/z' 

/4' 

44.76 

47.  f  2 

.27' 

0.255' 

159.48 

58.62 

176.  71 

8.28 

/^" 

/S" 

15%  " 

/5" 

47  9  / 

50.26 

.25' 

0.24' 

182.  66 

62.63 

201.06 

9.48 

/34" 

27  " 

17" 

/6* 

5/52 

53,41 

.22' 

0.2/2' 

211.24 

66.64 

226.98 

10.44 

/34" 

22." 

18" 

/?' 

54.19 

56.55 

.22' 

0.2/' 

239.70 

70.65 

254.47 

12.14 

/^" 

24" 

IS" 

/8" 

57.4-9 

59.69 

.2/' 

0.20' 

.  263.02 

72.5^ 

283.53 

13.66 

SL 

25" 

20" 

/s" 

60.48 

62.83 

•  198' 

0-191' 

291.04 

7S.67 

3/4.  16 

15.12 

/I' 

26" 

2.1  " 

20" 

63.46 

65.97 

»' 

O.ld' 

320.  47 

82.68 

34636 

16.65 

2   ' 

28" 

22" 

Taper  of  Conical  Tube  Ends    3/4"//?  Diatm.  in  12" 
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R2 

w 

t 

t 
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,405 
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,072 
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,122 
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,241 

27 

i 

TV 

,54 

,364 

,1041 

,125 

,003 

,012 

,163 

,027 

,420 

18 

1 

,'* 

,675 

,494 

,1917 

,166 

,007 

,022 

,209 

,044 

.559 

18 

\ 

H 

,84 

,623 

,3048 

,249 

,017 

,041 

,262 

,068 

,837 

14 

1 

11 

1,05 

,824 

,5333 

,333 

,037 

,071 

,334 

.111 

1,12 

14 

1 

1A 

1,315 

1,048 

,8626 

,495 

.087 

,133 

,420 

,177 

1,68 

111 

u 

H 

1,66 

1,38 

1,496 

,668 

,195 

,235 

,540 

.291 

2,24 

in 

n 

If 

1,9 

1,611 

2,038 

,797 

,309 

,325 

,681 

,463 

3,68 

in 

2 

2i 

2,375 

2,067 

3,356 

1,07 

,666 

,561 

,787 

.620 

4,61 

in 

23 

2tt 

2,875 

2,468 

4,784 

1,71 

1,53 

1,07 

,947 

,898 

5,74 

8 

3 

3r6* 

3,5 

3,067 

7,388 

2,24 

3,02 

1,73 

1,16 

1,35 

7,54 

8 

l\ 

SIS 

4,0 

3,548 

9,887 

2,68 

4,79 

2,39 

1,34 

1,79 

9,00 

8 

4 

4i5* 

4,5 

4,026 

12,73 

3,17 

7,23 

3,21 

1,51 

2,28 

10,7 

8 

4i 

5,0 

4,508 

15,96 

3,67 

10,41 

4,16 

1,68 

2,83 

12,3 

8 

5 

5,563 

5,045 

19,99 

4,32 

15,2 

5,47 

1,88 

3,52 

14,5 

8 

6 

6,625 

6,065 

28,89 

5,58 

28,2 

8,50 

2,25 

5,04 

18,8 

8 

7 

7,625 

7,023 

38,74 

6,93 

46,5 

12,2 

2,59 

6,72 

23,3 

8 

8 

8,525 

7,982 

50,04 

8,39 

72,4 

16,8 

2,94 

8,63 

28,2 

8 

9 

9,625 

8,937 

62,73 

10,03 

108, 

22,9 

3,28 

10,8 

33,7 

8 

10 

10,75 

10,019 

78,84 

11,92 

161, 

29,9 

3,67 

13,5 

40,1 

8 

11 

11,75 

11,25 

99,40 

13,70 

232, 

38,6 

4,12 

16,9 

46,0 

8 

12 

12,75 

12,00 

113,1 

14,58 

279, 

42,8 

4,38 

19,2 

49,0 

8 

14 

14,00 

13,25 

137,9 

16,05 
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53,3 

4,82 

23,2 

53,9 

8 

O.D. 

15 

15,00 

14,25 

159,5 

17,23 
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5,15 

26,5 

57,9 

8 

O.D. 

16 

O.D. 

16,00 

15,25 
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18,41 
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70,3 

5,53 

30,5 

61  8 

8 
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ELEMENTS  OF  EXTRA  STRONG  PIPE  SECTIONS. 
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,675 

,425 

,139 
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,200 
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,74 

\ 

,84 
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,323 
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,048 

,250 

,062 

1,09 

I 

1,05 

.736 

,452 

,414 

,045 

,086 

,321 

,103 

1,39 
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,951 

,710 

,648 

,107 

,162 

,406 

,165 
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H 

1,66 
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1,27 

.893 

,244 

.270 

,523 

.273 
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M 
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1,494 

1,75 

1.08 

,395 

,416 

,605 

,365 

3,63 

2 
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1,933 

2,94 

1.50 

,877 

,738 

.766 

,586 

5,02 

24 

2,875 

2,315 

4,21 

2.28 

1,94 

1,35 

,923 

,852 

7,67 

3 
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2,892 

6,57 

3,05 

3,93 

2,28 

1,14 

1,29 

10,3 

3i 

4,0 

3,358 

8,86 

3,71 

6,33 

3,16 

1,31 

1,70 

12,5 

4 

4,5 

3,818 

11,45 

4,45 

9,72 

4,32 

1,48 

2,18 

15,0 

5 

5,563 

4,813 

18,19 

6,12 

20,7 

7,43 

1,84 

3,38 

20,5 

6 

6,625 

5,750 

25,97 

8,51 

40,9 

12.4 

2,19 

4,81 

28,6 

ELEMENTS  OF  DOUBLE  EXTRA  STRONG  PIPE  SECTIONS. 

N 

D 

d                 a 

A 

• 

&v 

R 

Ra 

w 

i 

,84 

,244         ,047 

,507 

,024 

.068 

.213 

,048 

1,70 

I 

1,05 

,422 

,139 

.727 

,058 

,111 

.283 

,080 

2,44 

1 

1,315 

,587 

,271 

1,09 

,141 

,214 

.360 

,130 

3,65 

H 

1,66 

,885 

.615 

1,55 

,343 

,413 

.471 

,221 

5,20 

H 

1,9 

1,088 

.93 

1.91 

.571 

,601 

.547 

,300 

6,40 

2 

2,375 

1,491 

1.74 

2,69 

1,32 

1,11 

,701 

,491 

9,02 

2i 

2,875 

1,755 

2,42 

4,07 

2,89 

2,01 

,842 

,709 

13,7 

3 

3,5 

2,284 

4,10 

5,52 

6,03 

3,45 

1,05 

1,09 

18,6 

3i 

4,0 

2,716 

5,79 

6.77 

9,90 

4,95 

1,21 

1,46 

22,7 

4 

4,5 

3,136 

7,72 

8.18 

15,4 

6,84 

1,37 

1,88 

27,5 

5 

5,563 

4,063 

12,97 

11.34 

33,6 

12,1 

1,72 

2,96 

38,1 

6 

6,625 

4,875 

18,67 

15,90 

66,9 

20,2 

2,06 

4,23 

53,1 

Contributed  by  John  S.  Myers,  MACHINERY'S  Data  Sheet  No.  20.     Explanatory  note  :     Page  7. 
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r 

X-  4  "on  3"  to  6f  mc/usfve 
V-jfi  on  3'  to  6*  Jnc/us/ve 
X=  l"  on  8*  to  84[inc/usive 
V-%  on  d"  to  84~*  /nc/ustre 

kf"      '*•* 

0.40*- 

fi 

-Q^L\  *  b  ^<^ 

11 

w 

lii 

fl 

H 

^o  C+  L                        -|c_-—  ~-  —  r/2'0 

"—  ^ 

Nominal 
Inches 

Chfses 

Actual 
Outtfde 

Inches 

Diem*  of  Sockets 

Depth  of  Sockets 

A 

B 

c 

Pipe, 
Inches 

Spec/a/ 
Castings, 
Inches^ 

Pipe, 
Inched 

Special 
Castings, 
Inches 

4 

A 

4f80 

S.60 

S,7O 

jgo 

4.00 

/.so 

r'.3o 

0.6  S 

4. 

B-c-o 

S.OO 

S.8O 

S.7O 

3.SO 

4.00 

L,50 

1.30 

0.6S 

6 

A 

6*90 

7*70 

7;80 

9&0 

.  4.OO 

I<SO 

I.4O 

0.7  O 

6 

B-C-D 

7JO 

7,30 

7.80 

3:so 

.4.00 

LSO 

1.40 

0.  7O 

e 

A-B 

3.  OS 

3.8S 

1  0^0  O 

4.00 

4.OO 

/.so 

l.SO 

0.7S 

8 

C-D 

3.30 

1  OJO 

I  o.o  o 

4.OO 

4.OO 

/.so 

l.SO 

0.7  S 

10 

A-B 

1  1*10 

t  1,30 

1  2:J  o 

4.00 

4.00 

/.so 

/.SO 

0.7  S 

1  0 

C-D 

1  lAO 

1  2.20 

1  2J  0 

4.O  O 

4.OO 

/'.so 

1.60 

0^.80 

/  S 

A-B 

13.20 

1  4.OO 

14*20 

4.00 

4,OO 

/..so 

l\60 

Q.jSO 

I  2 

C-D 

1  3.  SO 

1  4.30 

14^20 

4.OO 

4.OO 

/.so 

/'.70 

0.3S 

14 

A-B 

1  S.3,0 

1  6.1  0 

1  6J.  O 

4foo 

4.OO 

l.SO 

fao 

0.8S 

14 

C-D 

IS.6S* 

1  6.45 

t  6.4S 

..4,00 

4.OO 

i:so 

i.  do 

0.9O 

16 

A-B 

1  7.40 

1  8*40 

1  6.4  O 

4.OO 

4,00 

I.7S 

/.8O 

0,30 

\  6 

C-D 

1  7.80 

1  8J50  * 

1  8,80 

4,00' 

4.00 

t.7S 

1130 

{,00 

18 

A-B 

/3.SO 

2Q.SO 

20.  SO 

4-QO 

4.00 

/.7S 

/.-9O 

0.3S 

18 

C-D 

13,32 

20,32, 

20.32 

4.QO 

4.OO 

f.7S 

2;;  o 

(/.OS 

20 

A-B 

21,60 

22^60 

22.6  0 

4.OO 

4.OO 

/.7S 

2.  go 

I.OO 

20 

C-D 

22.06 

23,06 

23*06 

4.00 

4.0O 

/*r  7  S 

2.30 

JJS 

24 

A-B 

2S.8O 

26,80 

26.80 

4.0O 

4.00 

2  .0  O 

2.  /  0 

/.OS 

24 

C-D 

26.32 

27,32 

27.32 

4.00 

4,00 

2.0O 

•2.  SO 

/.2S 

Explanatory    note :     Page    7. 
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Nominal 
Diam., 
Inches 

Classes 

Actual 
Outside 
Dram., 
Inches 

Diam.  of  Sockets 

Depth  of  Sockets 

A 

B 

C 

Pipe, 
Inches 

Speciaf 
Castings, 
Inches 

Pipe, 
Inches 

Spec/a/ 
Castings, 
Inches 

3  0 

A 

3  1.74 

3  2.  74 

32.74 

4.  SO 

4.SO 

2.OO 

2.30 

US 

30 

B 

32.OO 

33.00 

33.00 

4.SO 

4.SO 

2.00 

2.3O 

/./S 

30 

C 

32.40 

33.40 

33.4O 

4.SO 

4.SO 

z.oo 

2.6O 

/:32 

30 

0 

32.74 

33.74 

.33.74 

4.SO 

4.SO 

2.OO 

3.00 

/.SO 

36 

A 

37,36 

38.96 

38.36 

4.SO 

4.SO 

2.OO 

2.SO 

/.2S 

3$ 

B 

38.30 

39.30 

33.30 

4.SO 

4.SO 

2.OO 

2.8O 

1.40 

36 

C 

38.70 

39.70 

39.7  O 

4.SO 

4.  SO 

2.00 

3./  0 

/.6O 

36 

B 

39.16 

40.16 

40.16 

4.SO 

4  'SO 

2.00 

3.4O 

/.8O 

42 

A 

44.20 

4S.2O 

4S.20 

S.OO 

S.OO 

2.00 

2.80 

/.4O 

42 

B 

44.SO 

4S.SO 

4S.SO 

S.OO 

S.OO 

2.0-O 

3.OO 

/.SO 

42 

C 

4S.I  0 

46.1  0 

46.1  0 

S.OO 

S.OO 

2.OO 

3.40 

/.7S 

42 

D 

4S.S8 

46.38 

46.S8 

S.OO 

S.OO 

2.OO 

3.8O 

/.3S 

48 

A 

SO.SO 

S  /.SO 

S  /.SO 

s^oo 

S.OO 

2.OO 

3.0O 

/.SO 

48 

B 

SO.8O 

S/'.8O 

S  1.80 

S.OO 

S.OO 

2.OO 

3.3O 

/.<5S 

48 

C 

S  1.40 

S2.4O 

S2.40 

S.OO 

S.OO 

2.OO 

3.80 

J.9S 

48 

D 

SI.98 

S2.38 

£2.98 

s.oo 

S.OO 

2.00 

4.20 

2.20 

54 

A 

S6.66 

37.66 

37.66 

s.so 

s.so 

2.2  S 

3.20 

I.6O 

54 

B 

S7JO 

SQJO 

S8.IO 

s.so 

s.so 

2.2  S 

3.&0 

1.80 

S4 

C 

S7.8O 

58.80 

S8.8O 

s^so 

s.so 

2.2  S 

4.OO 

2.  IS 

S4 

D 

S8.40 

S9.40 

S3.  40 

s.so 

s.so 

2.25 

4.40 

2.4S 

60 

A 

62.  8O 

63.80 

63.80 

s.so 

s.so 

S.2S 

3.40 

/.70 

60 

B 

63.40 

64.40 

64.40 

s.so 

s.so 

2.2S 

3JO 

I.9O 

60 

C 

64.20 

es.2o 

6S.20 

s.so 

s.so 

2.2S 

4.20 

2.2S 

60 

D 

64.82 

6  £.82 

es.82 

s.so 

s.so 

Z.ZS 

4.70 

2.60 

72 

A. 

7S.34 

76.34 

7(5.34 

s.so 

s.so 

2.2S 

3.80 

J.87 

7? 

B 

76.00 

77.00 

77.OO 

s.so 

s.so 

2.2S 

4.20 

2.20 

72 

C 

76.88 

77.88 

77.86 

s.so 

s.so 

2.2S 

4.60 

2.G4 

84 

A 

87.54 

88.S4 

80.54 

s.so 

s.so 

Z.SO 

4.10 

2./O 

84 

B 

88.S4 

89.S4 

89.S4 

£.50 

s.so 

2.  SO 

4.  SO 

2.60 

Explanatory    note :     Pag 
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High-Pressure  Service. 
Y-~~J-A  -*| 

^ 

0.4C-"  ^ 

J4-^-'->lT  %  ^^ 

ii 

%%%%^            Lg^^ 

^ 

1 

S-C  +  L 

/ir 

Nominal 
Diam., 
Inches 

Classes 

Actual 
Outside 

Inches 

Diam.  of 
Sockets 

Depth  of 
Sockets 

A 

B 

C 

R 

Pipe  and 
Specials 

Pipe  and 
Specfats 

6 

E-F 

7.22 

8.02 

4.00 

1.50 

/,7S 

0.75 

*  •/..  /  o 

6 

0  -H 

7.38 

8J  8 

4,OO 

1.50 

1.85 

O.85 

IJO 

8 

E-F 

9.42 

1  0.22 

4.00 

I.SO 

1.85 

0.8  S 

1.10 

8 

Q  -  H 

9.60 

1  0.40 

4.OO 

/.so 

1.95 

0.95 

IJO 

I  0 

E-F 

1  1*60 

1  2..40 

4.50 

1.75 

1.9'S 

O.9S 

J.IO 

1  0 

Q-H 

1  1,84 

1  2.64 

4:50 

I..75 

2.05 

/.OS 

IJO 

1  2 

E-F 

1  3^78 

I  4.S8 

4.5O 

1.75 

2.05 

/.OS 

IJO 

1  2 

0-H 

1  4.08 

14.88 

4.50 

1,75 

2.2  O 

I..20 

1*10 

1  4 

£*•? 

1  5,98 

1  6.78 

4.  SO 

2.00 

2JS 

US 

lil  O 

14 

6  -  H 

1  6,32 

17  J  2 

4.SO 

2.0O 

2,35 

•  /,35 

'   IJO 

1  6 

E-F 

1  8.1  6 

1  8.96 

4.50 

2,00 

2.30 

1.25 

/./S 

1  6 

G  -H 

1  8.S4 

1.9.34 

4.SO 

2.00 

2.55 

/.4S 

JJ  S 

18 

E-F 

20-.34 

2  1*14 

4.50 

2.25 

2.45 

L40 

us 

18 

G  -H 

20.78 

2  /.SB 

4.50 

2.25 

2*75 

1*65 

IJ5 

20 

E-F 

22.54 

23*34 

4.50 

2+25 

2.55 

I.SO 

/.IS 

20 

<*-H 

23.  02 

23.82 

4.5  O 

2,2  S 

.2.85 

/.7S 

1*20 

24 

E-F 

26;90 

21.90 

S.OO 

2.25 

2,85 

t.70 

1.20 

30 

E 

33.J  0 

34  J  O 

S.OO 

2.25 

3.2S 

1.80 

/.SO 

30 

F 

33.46 

34.46 

S.OO 

2.25 

3.50 

2.0  O 

1.SS 

36 

E 

39,60 

40.60 

S.OO 

2,25 

3.70 

2,05 

1.70 

36 

F 

40\O4 

41.04 

S.OO 

2.25 

4,00 

2.3O 

1.80 

Explanatory    note :     Page    7. 
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per  square  inch,  respectively.  [MA- 
CHINERY, November,  1909,  Pipe  Fittings, 
Theory  vs.  Practice  in  Their  Manufac- 
ture; May,  1910,  Establishing  a  Commer- 
cial Standard  for  Pipe  Fittings.] 

Miscellaneous  Pipe  Fittings 
and  Accessories 

On  pages  32,  33  and  34  are  given  di- 
mensions of  the  United  States  Navy 
standard  composition  flanges  for  copper 
pipes,  the  three  tables  covering  pressures 
up  to  100  pounds,  from  101  to  300 
pounds,  and  from  301  to  500  pounds  per 
square  inch,  respectively. 

On  page  35  are  given  dimensions  of  so- 
called  swing-joints  used  extensively  in 
the  water  service  systems  of  large  steam 
engines.  The  table  on  page  36  gives  di- 
mensions for  brazing  unions  for  brass 
tubing.  These  are  used  extensively  in 
cases  where  tubing  is  frequently  con- 
nected and  disconnected.  On  page  37  is 
given  a  table  of  standard  hydraulic  pipe 
flanges  of  cast-iron,  intended  for  pres- 
sures up  to  550  pounds  per  square  inch. 

Pipe  Bends 

In  the  modern  power  house,  steel 
pipe  bends  of  large  radius  are  nearly 
always  used  in  preference  to  steel  or 
cast-iron  fittings.  There  are  several  very 
good  reasons  for  this.  In  the  first  place, 
using  bends  in  preference  to  fittings  does 
away  with  many  extra  joints  which  are 
liable  to  cause  leakage,  and  which  are, 
in  many  cases,  a  constant  source  of 
trouble,  requiring  the  renewing  of 
gaskets,  etc.  In  the  second  place,  in 
steam  lines  or  water  lines  of  high  tem- 
perature, the  steel  pipe  bends  orovide 
a  ready  means  of  taking  up  expansion 
and  contraction,  and  it  is  customary  to 
use  special  bends  for  this  purpose, 
known  as  expansion  bends.  In  the  third 
place,  steel  pipe  bends  permit  the  elimi- 
nation of  many  steel  castings.  The  cost 
of  bends  is  less,  and  they  can  be  de- 
livered quicker.  They  also  give  a  neater 
appearance  to  the  engine-room,  in  gen- 
eral, than  it  has  when  covered  with  fit- 


tings. The  weight  is  also  less,  and  ow- 
ing to  the  large  radii  to  which  the  pipes 
can  be  bent,  they  reduce  the  friction  of 
the  fluids  conducted  inside  of  them  to 
a  minimum. 

The  process  of  bending  is  as  follows: 
One  end  of  the  pipe  to  be  bent  is  first 
plugged.  The  pipe  is  then  filled  with 
sand,  which  is  packed  tightly,  and  the 
other  end  of  the  pipe  is  capped.  The 
pipe  is  then  placed  in  an  oil-heated  fur- 
nace, and  the  portion  to  be  bent  is 
heated  to  a  red  heat.  It  is  then  taken 
out  and  placed  on  the  so-called  bending 
table,  which  is  made  of  cast-iron  and 
securely  bolted  to  a  heavy  foundation. 
This  table  is  flat,  and  is  cored  all  over 
with  holes,  spaced  about  six  inches 
apart.  Circular  steel  pins  are  inserted 
into  these  holes.  The  pipe  is  clamped 
between  two  or  three  pins,  and  bent 
around  other  pins  set  so  as  to  give  the 
required  radius.  A  rope  is  attached  to 
the  end  of  the  pipe,  and  the  bending  is 
accomplished  by  pulling  this  rope  with  a 
winch  or  other  suitable  means. 

After  the  pipe  is  bent  to  the  re- 
quired shape,  it  is  cooled  by  running 
water  with  a  hose  over  the  heated  por- 
tion. The  purpose  of  the  sand  filling  is 
to  prevent  the  pipe  from  flattening  when 
bending,  which  would  necessarily  occur 
in  large  pipes  if  they  were  not  filled  and 
well  rammed  down  before  bending. 
Should  it  happen  that  after  the  pipe 
has  cooled  off,  it  is  found  that  it  does  not 
agree  with  the  required  measurements, 
it  can  be  reheated  and  again  pulled 
into  shape.  A  man  well  experienced  with 
pipe  bending  can,  in  most  cases,  bend 
a  pipe  to  within  *4  inch,  or  even  %  inch, 
of  the  required  dimensions.  If  the  bends 
are  made  even  as  much  as  ^  inch  or 
%  inch  off  the  correct  dimensions,  they 
are  quite  easily  drawn  into  position 
when  erecting,  at  least  if  the  line  is 
of  ordinary  length,  say  40  feet  or  more. 

Large  sizes  of  pipes,  say  up  to  6  inches 
diameter,  are  very  often  bent  by  ma- 
chine. A  templet  should  first  be  provided 
(Continued  on  page  44.) 
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MACHINERY'S  DATA  SHEETS 
CAST   IRON    FITTINGS— I 


No.  12 


DIMENSIONS  OP  OAST  IRON  FITTINGS  FOR  WROUGHT 

IRON  PIPE. 


A.  Size,  or  nominal  inside  diameter  of 

wrought  iron  pipe. 

B.  Actual  outside  diameter  of  wrought 

iron  pipe. 

C.  Number  of  threads  to  the  inch. 

D.  Thickness  of  body. 

E.  Outside  diameter  of  body. 

F.  Diameter  at  end  of  fitting. 

G.  Center  tc  fece  of  Tee,  Cross  and 

90°  Ell,  or  one-quarter  bend. 
H.    Center  to  face  of  45°  EU,  or  one- 
eighth  bend* 


I.     Center  to  face  of  22^°  Ell,  or  one- 
sixteenth  bend. 
J.     Center  to  face  of  45°  Y. 
K.    Face  to  face  of  45°  "Y. 
L.    Length  of  threaded  end. 
M.    Width  of  band. 
N.    Diameter  of  flange. 
O.    Diameter  of  flange  hub. 
P.    Thickness  of  flange  at  edge. 
Q.    Thickness  of  flange  through  hub. 
R.    Number  and  size  of  bolts  for  flange. 
S.    Diameter  of  bolt  circle  for  flange. 
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DIMENSIONS  OF  CAST  IRON  FITTINGS  FOR  WROUGHT 
IRON  PIPE. 

To  withstand  IOO  pounds  to  the  square  inch. 

A 

B               C 

D 

E 

F 

G 

N 

i 

j 

K 

L 

M 

i 

,41 

27 

,09 

,61 

,81 

,63 

,54 

,47 

1,08 

1,58 

,25 

,25 

* 

,54 

18 

,10 

•76 

,98 

,76 

,63 

,54 

1,29 

1,92 

,31 

,32 

1 

,68 

18 

,12 

,93 

1,17 

,89 

,72 

,62 

1,52 

2,24 

,38 

,39 

i 

,84 

14 

,14 

1,14 

1,40 

1,05 

.84 

,71 

1,82 

2,76 

,44 

,46 

1 

1,05 

14 

,15 

1,40 

1,69 

1,23 

,98 

,82 

2,21 

3,19 

,50 

,53 

1 

1,32 

1H 

,17 

1,72 

2,05 

1,46 

1,13 

,93 

2,66 

3,79 

,57 

,60 

H 

1,66 

W 

,19 

2,10 

2,48 

1,73 

1,32 

1,07 

3,23 

4,55 

,63 

,67 

H 

1,90 

in 

,20 

2,36 

2,80 

1,94 

1,47 

1,18 

3,65 

5,12 

,75 

,74 

2 

2,38 

m 

,22 

2,85 

3,37 

2,27 

1,66 

1,30 

4,38 

6,04 

,81 

,82 

2* 

2,88 

8 

,24 

3,44 

3,98 

2,61 

1,89 

1,46 

5,17 

7,06 

,94 

,91 

3 

3,50 

8 

,26 

4,14 

4,72 

3,01 

2,14 

1,61 

6,14 

8,25 

,97 

1,00 

3i 

4,00 

8 

,29 

4,72 

5,34 

3,35 

2,35 

1,75 

6,88 

8,73 

1,00 

1,09 

4 

4,50 

8 

,32 

5,30 

5,96 

3,69 

2,57 

1,89 

7,66 

10,23 

1,06 

1,18 

4i 

5,00 

8 

,35 

5,88 

6,58 

4,03 

2,78 

2,03 

8,44 

11,22 

1,13 

1,27 

5 

5,56 

8 

,38 

6,52 

7,26 

4,40 

3,01 

2,18 

9,29 

12,30 

1,19 

1,36 

6 

6,63 

8 

,42 

7,66 

8.44 

5,02 

3,37 

2,37 

10,85 

14,22 

1,31 

1,45 

7 

7,63 

8 

,46 

8,74 

9,56 

5,62 

3,72 

2,57 

12,31 

16,03 

1,44 

1,54 

8 

8,63 

8 

,50 

9,82 

10,68 

6,22 

4,07 

2,77 

13,71 

17,84 

1,56 

1,63 

9 

9,69 

8 

,54 

10,96 

11,86 

6,85 

4,44 

2,98 

15,32 

19,96 

1,63 

1,72 

10 

10,75 

8 

,58 

12,11 

13,05 

7,48 

4,79 

3,18 

16,85 

21,64 

1,69 

1,81 

11 

11,75 

8 

,63 

13,19 

14,17 

8,08 

5,14 

3,38 

18,31 

23,45 

1,75 

1,90 

12 

12,75 

8 

,68 

14,27 

15,29 

8,69 

5,50 

3,59 

19,78 

25,28 

1,81 

2,00 

14 

14,00 

8 

,74 

15,58 

16,66 

9,49 

5,99 

3,89 

21,66 

27,65 

1,94 

2,10 

15 

15,00 

8 

,80 

16,66 

17,78 

10,10 

6,35 

4,10 

23,15 

29,50 

2,06 

2,20 

16 

16,00 

8 

,86 

17,74 

18,90 

10,70 

6,70 

4,30 

24,60 

31,30 

2,19 

2,30 

NOTE.  —  14",  15",  and  16"  pipe  are  named  by  their  outside  diameter.    See  columns  A  and  B. 
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MACHINERY'S  DATA  SHEETS 
CAST  IRON   FITTINGS— III 


No.  12 


DIMENSIONS  OF  CAST  IRON  FITTINGS  FOR  WROUGHT 
IRON  PIPE. 

To  withstand  2OO  pounds  to  the  square  inch. 

A 

B              C 

D 

E 

F 

G 

H 

' 

i 

K 

L 

M 

* 

,41 

27 

,14 

,71 

,95 

,76 

,66 

,59 

1,17 

1,82 

.38 

.31 

i 

.54 

18 

,16 

•86 

1,14 

,91 

,78 

,69 

1,44 

2,22 

.47 

.40 

I 

,68 

18 

,18 

1,05 

1,35 

1,06 

,89 

,79 

1,70 

2,59 

.54 

.49 

£ 

,84 

14 

,20 

1,28 

1,60 

1,24 

1,03 

,90 

2,03 

3,06 

.64 

.57 

I 

1,05 

14 

,22 

1,54 

1,93 

1,44 

1,18 

1,02 

2,42 

3,66 

.70 

.66 

1 

1,32 

1H 

,25 

1,90 

2,30 

1,70 

1,37 

1,17 

2,92 

4,29 

,82 

.75 

n 

1,66 

1H 

.28 

2,29 

2,77 

1,99 

1,58 

1,33 

3,51 

5,09 

,87 

.84 

H 

1,90 

ru 

,30 

2,56 

3,11 

2,17 

1,70 

1,41 

3,90 

5,60 

1,00 

.91 

2 

2,38 

1H 

,33 

3,07 

3,69 

2,59 

2,00 

1,64 

4,75 

6,75 

1,06 

1.03 

2£ 

2,88 

8 

,36 

3,68 

4.31 

2,96 

2,24 

1,81 

5,55 

7,79 

1,31 

1.14 

3 

3,50 

8 

,39 

4,30 

5,04 

3,33 

2,46 

1,93 

6,46 

8,92 

1,34 

1,25 

31 

4,00 

8 

,44 

5,02 

5,71 

3,75 

2,75 

2,15 

7,31 

10,06 

1,37 

1,36 

4 

4,50 

8 

,48 

5,62 

6,37 

4,11 

2,99 

2,31 

8,32 

11,31 

1,43 

1,48 

« 

5,00 

8 

,53 

6,24 

7,03 

4,49 

3,24 

2,49 

8,94 

12,18 

1,50 

1,59 

5 
6 

5,56 
6,63 

8 
8 

.57 
,63 

6,80 
8,08 

7,76 
8.98 

4,85 
5,53 

3,46 
3,89 

2,63 
2,89 

9,77 
11,33 

12,63 
15,22 

1,56 
1,68 

1,70 
1,81 

7 

7,63 

8 

,69 

9,20 

10,14 

6,16 

4,25 

3,10 

12,89 

17,14 

1,81 

1,93 

3 

8,63 

8 

,75 

10,32 

11,30 

6,80 

4,64 

3,34 

14,89 

19,03 

1,93 

2,04 

9 

9,69 

8 

,81 

11,40 

12,52 

7.41 

4,99 

3,53 

15,91 

20,90 

2,00 

2,15 

10 

10,75 

8 

,87 

12,69 

13,78 

8,13 

5,44 

3,83 

17,55 

22,99 

2,06 

2,26 

11 

11,75 

8 

.95 

13,35 

14,98 

8,78 

5,84 

4,08 

19,20 

25,04 

2,12 

2,38 

12 

12,75 

8 

1,03 

14,95 

16,18 

9,42 

6,23 

4,32 

20,68 

26,91 

2,18 

2,50 

14 

14,00 

8 

1.11 

16,32 

17,63 

10,28 

6-78 

4,68 

22,51 

29,29 

2,31 

2,62 

15 
16 

15,00 
16,00 

8 
8 

1,20 
1,29 

17,46 
18,60 

18,83 
20,04 

10,94 
11,58 

7,19 

7,58 

4,94 
5,  18  | 

24,05 
25,54 

31,24 
33,12 

2,43 
2,83 

2,75 
2,88 

NOTE.  —  14",  15",  and  16"  pipe  are  named  by  their  outside  diameter.     See  columns  A  and  B. 
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Diameter  of  Bolts 
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*  Flanges  for  heavier  pressures  have  no  hub.  t  Bolt  holes  should  not  be  drilled  on  the  center  line,  but  symmetrically  on  each  side  of  it. 

The  above  dimensions  for  flanges  for  pressures  less  than  125  pounds  per  square  inch,  were  adopted  July  18,  1894,  by  a 
Oommittee  of  the  Master  Steam  and  Hot  Water  Fitters'  Association,  the  American  Society  of  Mechanical  Engineers,  and 
the  representatives  of  the  leading  valve  and  fitting  manufacturers  in  the  United  States.  The  dimensions  for  flanges  for 
pressures  from  125  to  250  pounds  per  square  inch  were  adopted  June  28,  1901,  at  a  meeting  of  the  valve  and  fitting 
manufacturers  in  the  United  States. 
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by  bending  a  round  iron  rod  and  care- 
fully measuring  it,  until  the  right  radius 
and  dimensions  are  obtained.  This 
templet  is  then  placed  over  the  center 
line  of  the  pipe,  as  a  guide  in  bending 
to*  shape. 

As  regards  the  kind  of  pipe  to  use,  it 
should  be  of  good  quality  standard  steel 
or  wrought  iron  pipe,  full  weight  or 
extra  heavy.  Lap  welded  pipe  should  be 
used  in  preference  to  butt  welded,  as 
butt  welded  seam  is  liable  to  open  up 
under  the  stress  of  bending.  The  welded 
joint  should  be  placed  directly  over  the 
center  line  of  the  pipe,  along  what  might 
be  called  a  neutral  section,  so  that  the 
joint  will  be  neither  in  tension  nor  com- 
pression. This  prevents  the  seam  from 
being  strained  to  any  extent  when  bend- 
ing. 

Large  pipe  from  12  to  20  inches  in 
diameter  is  liable  to  buckle  on  the  com- 
pression side,  especially  if  bent  to  a 
short  radius.  To  prevent  this,  the  radius 
when  bending  large  sizes  should  be  made 
as  long  as  possible.  A  suitable  radius  for 
bending  all  sizes  of  pipe  from  4  inches 
to  20  inches  diameter,  inclusive,  is  6 
times  the  diameter  of  the  pipe,  and  this 
is  known  as  "standard  radius."  Bends 
made  with  a  radius  having  this  propor- 
tion to  the  diameter  of  the  pipe  are  very 
satisfactory.  Pipe  from  4  to  12  inches, 
however,  can  be  bent,  if  necessary,  to  a 
radius  equal  to  three  times  the  diameter 
of  the  pipe,  and  sizes  above  12  inches 
may  be  bent  to  a  radius  of  four  times 
the  diameter  of  the  pipe,  jf  required. 
Even  smaller  radii  than  those  last  men- 
tioned may  be  employed,  but  it  is  not  ad- 
visable to  do  so,  as  it  puts  heavy  strains 
on  the  pipe,  and  is  likely  to  cause  buck- 
ling on  the  compression  side,  even  in  the 
smaller  sizes. 

The  length  of  the  straight  portion  at 
either  end  of  the  bend  should  be  at  least 
equal  to  the  diameter  of  the  pipe,  and 
in  pipes  10  inches  diameter  and  upward, 
it  is  advisable  to  make  the  smallest 
length  of  the  straight  portion  equal  to 
iy2  times  the  diameter  of  the  pipe.  If 


the  length  of  the  straight  portion  is 
made  less  than  the  pipe  diameter, 
the  pipe  is  liable  to  flatten  on  the  ends, 
which  will  prevent  the  flanges  from 
fitting  tightly,  and  is  apt  to  cause  leak- 
age. 

All  threads  should  be  cut  and  flanges 
put  on  and  made  steam  tight  before 
bending.  On  rolled,  or  Van  Stone  joints, 
the  rolling,  "Van  Stoning,"  and  finishing 
the  face  must  all  be  done  while  the 
pipe  is  straight,  as  it  would  be  a  diffi- 
cult task  to  do  after  the  bend  is  made. 

On  pages  38  and  39  are  given  formu- 
las for  four  different  classes  of  bends. 
The  length  of  the  pipe  in  the  finished 
bend  must  be  calculated  to  find  out 
the  length  of  straight  pipe  necessary. 
This  length,  of  course,  equals  the  length 
of  the  straight  portions  of  the  pipe  added 
to  the  length  of  each  of  the  arcs.  The 
length  of  the  arc  is  easily  found  from 
the  formula: 
3.1416 

L  = X  R  X  a 

180 
in  which 

L  =  length  of  arc, 

R  =  radius, 
a  =  number  of  degrees  in  arc. 

This  formula,  of  course,  will  be  found 
in  this  or  similar  form  in  all  hand-books, 
and  can  be  easily  deducted  by  simple 
mathematics. 

Pipe  Clamps  and  Hangers 
On  pages  40  to  43  inclusive  are  shown 
the  construction  and  dimensions  of  sev- 
eral types  of  pipe  clamps  and  hangers 
for  supporting  pipe  lines.  For  the  de- 
signer who  is  occasionally  called  upon 
to  lay  out  hangers  and  clamps  of  this 
kind  the  types  shown,  with  their  dimen- 
sions, will  be  found  very  convenient. 
In  all  cases  it  is  assumed  that  the  clamps 
are  supported  from  I-beams.  In  cases 
where  I-beams  are  not  available  for  the 
support,  slight  modifications  of  the  sup- 
porting portion  at  the  upper  end  will, 
of  course,  be  necessary,  but  the  other 
parts  can  be  made  to  correspond  to  the 
design  and  sizes  shown. 
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